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Abstract: Data science has become a powerful tool to extract knowledge from the large data.
However, despite massive data growth in the sciences, it remains unclear whether Big Data can
lead to scientific breakthroughs. I will introduce a new knowledge discovery paradigm – theory-
guided data science – that brings together novel data analysis methods and powerful scientific
theory to extract knowledge from complex spatio-temporal data. The principles of this paradigm
will be demonstrated with a data mining application to monitor the global ocean system.
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